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(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately control the 
actual floor reaction by detecting the actual floor 
reaction to calculate the moment around the center 
point determining the amount of rotation to correct the 
target position and/or posture so that the position 
and/or posture of the leg part is rotated, and to displace 
the joint of a robot. 

SOLUTION: A two-foot walking robot 1 is provided with 
a joint on a leg part link 2. A six-axis force sensor 44 is 
mounted on a foot joint, the three- direction 
components of the force and the moment are measured, 
and presence/ absence of landing of a foot part and the 
floor reaction are detected. An inclination sensor 60 is 
installed on an upper body 24 to detect the inclination 
and the angular velocity. A rotary encoder to detect an 
amount of the rotation is provided on an electric motor 
for a joint. First and second arithmetic units are provided 
in a control unit 26, and the first arithmetic unit 
calculates the angular displacement command of the 
joint, and feeds it to a RAM. The second arithmetic unit reads the measured value to detect the 
command from the RAM, calculates the control value, and outputs it to the electric motor. The 
floor reaction can be appropriately controlled without generating the interference. 
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- 3 0 5 5 8 4^CCl2SS;*ftT<,>S©T-. ffjffl 

[0 06 4] Sfc. Hl-CtJ^^BS-r-S^. 2JE# 
StCflltSSftS. 

[0 0 6 5] 03t*3HHSJ^-v h 2 etDifffl^m-T^P 50 
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s. -ec«:*j^r<i$4-fe>i^6 0ife < ir(Dtb^«A/D^ 

*/M,TRAM7 4«:i£6ft£., SfcSlSHr-fKli 
Sbrieg$ftix>3-^<Dm^)«*^>5f7 6£;f> 

R A M 7 4 F«g(C A* 3 ft-S. 
[0 06 6 ] Mflaiv hF»3iCIJCPU*6^1 . 
3l2©*g#£g8 0. 8 2»te.ntte0. Sl<Di 
gi^a 8 0 Mm<Dtm < , ROM 8 4 CcWM $ ftTO S 
#§KS^<,>T^©*n<ligg5ft^fg^*#fcbU R 
AM7 4(CjMm-T'5». &tcm2<Dffi&mm.8 2«RAM 
7 4A^^©*g^i^W3ftfc5ia'Jfjgi^^toO. & 
Mg5©|gItlCC^^i|lja]fii^UiU-CD/A^g8 6 

t d- - *r > y*ft l x smmzmxr? * mm* - * tc 

[0 06 7] CCT. C©H^^*jJ;o-0ffi-C^fflT-5 

fliwccoi>-cje»j-s (ft. mmute^mmtcmhx 

m.W-8 - 2 1 4 2 6 1 -C^fflLfc^«{C^-5 ) . 
[0 06 8] r*#gj «. atfv n*tc*»»*-«w 

A-$->iLTB. flliU* rZMPtUlftittJ 4t>9J: 

5k. «is^M4H-c«r>r«»m>. ■€■©*». asanas 
t> - >i& » ma l xmm.t>^ jt->tcnT *mR« m 

[006 9] #WCC«. ao#%o»5. ffnW«:fg 
«r&AcSA«JVn£7AISA&bO (n : 
2. mm;) . ±WcfTPfflr*flcR**^iSbfct© 

[007 0 ] S¥J*S*«fPffl^i<!:*C«:*>*>4^i* 

or. «R«Dffi»^t>«(«MB90««. *©*«:«. 

isais* ft o ©^*i^< > hfis»*i o r*>-pf¥ 

*»JMjfflKRl/fc«il5r*»BB¥6 - 7 9 6 5 7#r« 

[007 1 ] Ungate. ^flcSA»(^ffij^4«C(C^<S 
^<t^©*-^>hfCj:orS313ft. ISI-©^)5RS^ 

< l cMLxmm<DM&'&t>-&< l mmm t )&z>. *<dwc 

[0 0 7 2 3 ±^ft<DS«lffi*S«£flcKft&l>9. 
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[0 07 3] ft. tetbietetltckHC, gfSZMP (2e 
ro Moment Point ) «#©<£ ^CC^ItSftS. BP^. S 

^©#,5:iSZMP (Zero Moment Poi nt) t C >5 . 

ZMPfi. ^jogjS^itn^^o-CJfe^KO, — « 
fltyc;}<to6*i£. fciT©SMHTtt. ffl&¥C-*>-r<-r&fc 
fete. gtSZ MP l-^£ffi<,>£t§^4>*&#. 10 

[0 07 4] S£-WKJ5^©S«fii*@«^S¥)«S* 

mixjjt^'i. hps© a hicimTz&fcw-mix.}} 

[0 0 7 5] CCX\ CO^m<Dm^Cr>^xniStf -5 
£ . Wj:<«# ^3M«C>Ft LfcMWn > 

[0 07 6] *©|BJHja*5te©H4 0 K^ft^i-CgiW 

flltt. C©*-^> h£OCtt,J:5<!:Jfil£«P&04 3 30 
[0 07 7] L*>U^C*se>. SlT©leIKK«j;-or. mi 

mss&KW^fh. comm. mm&mm.jj<p&& o 
Kmp) s*>o©*^s^;*-^>h*s^b-rs„ 

[0 0 7 8 ] ftoT. Slt3>7 , 7^T>X$IJ0«:j:^ 

*3 -<T>X$IJW^I,^^<!:|l|«(cfl!i^S 
i. eS^S^*'C^. (gSZMP) $*DfJ©||±)^ 

s^*-^>h*io*>p>mfco> T^Kcfc^jgsti^ 

[0 07 9] ^n£KS±T *#?£©£> ioi OT. MP 
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[00803 ttc @4 3«:^-rt«;a-c«. mis¥* j 

LX (,» u r C ^c* <fc 0 &s 0 <S£4&© 

5 A T > X W9jW8 WCCftffl U r t, >ft l> <!: -g* 
[0 0 8 1 ] feLh©J:5»C. Str^^^-CT^XtfJiP 

^^©^^©^^^^^©M^^iaMfctj^^S) 

[0 08 2] Sfo-c, ^©^Sgcc^-s^gJctei^T 

«. aS^mR^'f'Cv** *> 0 ©^^JS^)*- ^ > h 
@SSS¥^S^4J^*StoO©HSS^S*^ 

[0 08 3] g/c -eti«:«fc-,-cA^!^^ia0^«#4 

^t^^b^&o-cfc. ^©^**$D§wr«:^ 

[ 0 0 8 4 ] H4«. C©SQi©^aifCfe^,)W^S!jU 
h©*lj'iai^g (iiLrS3©mi©MS^S8 0 

ccffl^) ©^js*i«fccxi!j^^fiEfl<j('c^^D *0-e 
felT. 04*#M^rc©^g©^«^i[gi 

[008 5] C©3£gW#S£j?Rg£<ijt. 

mm&0iR2>'p&& o«zmp) 

[0 086] C©H]!fe©Jf^(C*J^r*gf*fiSS^m^ 
[0 08 7] 05(CQ«J<y h 1 ^ta^tfr-si*© 

B«antt'<*->©-«*svr. cncc*fi5-r-2.gsz 

7 5C^-r. C©^©»3fffl«:j5RiCgf84L/c3;*©S¥ 
ft. ^*RRg©l**ffl«5tK:S^L/c^Bi¥8-2 1 4 

2 6 i-^ici$*fflK:j£^6nTi<>s©r. cn«±©ittHj 
[o 08 8 ] ^©ifcBjKgi&t. ccommtsmmis. 

0. @^s¥^s^*^*?r^o-cm*-r^ 0 %Rt 
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10 



KB. %>Q*J&&» e>*#g©; "C -5 > - * ({KlxB 
^W©B#R8^ffl»S¥©a«#ite{agfr<!:) #g 

hO. lsec-C* £ £ ) & i' ©m?fi fc^-BCCIo D -c ax 0 ii 

if. 

[0 08 9] H5K^-r«fc^^^CC«LT. I^kS 
<!: (C . 2 S-W-mmf) *4>i5tto £ 3 & 

-rs. 

b. aa^s^cvS.fc-iic-rs. 

amis i = sm^mixf) * ( mmm 2 s.^mmirp^t am z m 

p©gggi) / ( smm 1 fcw-mizijtp'b&t mw.m2 s.^mBU3f^<imm > 
a«jfr 2 = aa^^s* * ( smm 1 fi¥*Ka«Mws& bszm 

P©gE8f) / (aamiS¥J*J5*4i.C\*ia^2Jg^S**^*CDlSllt) 
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*b. o^$#7!)^^*><t{c^sij-rs„ 
c 0 0 9 0 ] cne><&#£«sj£-r sattisg 1 &¥-m%.jj 

tp>b£M®KDZ4A ■ * + - h*08CC. B«*2S¥ 

ffi. C©Ht!ttflt (RS18. 20R (L) ) 
¥2 2 R ( L) <>^CStlg&«JKi&& U B 1 JCtST 

coo9i] sflutcs^esa. M«c. #mw-cb* 
TCRS* B . it tkl&m 32& £©ft:to#tifi«©fc«>K:i£ 
[0092] y:sc*fflc»r±i5©J:5K:i93esnfce« 

[009 3 ] 



[0094] c©«t 5 tc*&fcsai&j&ra5ftttji& 

SJB (1#P3¥-6 - 7 9 6 5 7-Sf ) (CiB&StVtVi. 
[0 0 9 5] H4©3&9JKg?£<£. Cd^gB^^ 

©-tz>-*t»$RCcg-3<,>Ta*? hOtttKJiSU fflflt 30 
^RS^^StW-r-S. BP*. JORteaiK? h«^ffft& 
CHiilLi5:L/-C^-S<h#^i*tCB^ai-r'S^fi[n> hP- 

[009 6] n*? h©jg»£:B»!fcjK:£jeffc<*-e*fc 

"fr&ja ( s«z mp ) *M*t o-ctt*nfcj(cife£3 * 
[0097]^. m#»ibn#y vomm^ifimsj] 

B. S*#*«lj£fc&ftt/. 5tfcii-<irc@SZMP©a 

>K<fco StBtfeft itt* £ Sm$l^ 

*-y>h*J. i&fiW**D»J©RE»4l^t»-C«-C*-5ft 
e.B. *©££%£>? S8ZMP 9 (CL?6£ 50 



[009 8] tl, OiK^H^Wftri-jt, ^ 
Wflt 3 2 *5 «t tfjlj£S*tttt 3 4©fcb»KJ:-)T4CS 

h±#(D&m. • sgf&osttw&attB. jtf©6 

[0099] ■=&— F 1 ) B«£lfcE2ji*><i>j5 (IfiZM 

p) ***&Lfc*»*i**>»>aiE (BP*. 

*-F2) B«±»cS*4>^ <a«ZMP> *iM>i 

*-K3> Ba±a5S*"t»*js oszmp) 
LfclfliB*l**>»)HlK (BP*. 
*-F4> ^w^iSffin 

*- F 5 ) £GWg«lffi<i 
F6) ±T¥ff»««tl 
[0100] C©rtt? t *- F4 F5B. S^© 

3 2 fc «fc CK5*tt* 3 4 Vffi'&ttil5fa<DiiA,m 

ia«Mf3 2 HJiV&mWtem 4 (X»K«|fQ©Mtt3&sK 
[0101] ^f54Sia©rt. *- F3i*- F 6 B 

c©^{ca:«©Kji«rWLftc>©-c. ccommmm 

*»J:CJ«a-r*lll2©3l»©»»rO:*- F 1 <t*— F 
2CC2J-T S$W/cW£*f 5 C£<fc-r& . *— F 1 

F2tc*tr-s*ij®B. ctl*i)^c^ (i i«<b^^©ls^p^ 
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v vtm.m-fz>v>-c, mmmtmntxm^. tat. i&3© 

[ o i o 2 ] *- k i zmmrztcitxDmt&iz, mm 
±m&t)omm (x#) $t>o*-j<> m&#-c* 
*- K2**ii'iai-rsfc«>©«i^fi«. 

riJffl(,>&t,>©-CO-CftC>„ 10 

[o i o 3 ] nat. wm'Xojz&ic&L m*>. mm.± 

md (lfO<«g«^)*IS^C^ OSZMP) $fc>* 

M*idx = - Kthx0errx - Kwx (dQerrx / dt) 
Mdmdy = - Kthy0 erry - Kwy (d0 erry / dt) 

• • -5$2 
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±#fa£Z $!&«:£«). ffl 1 &¥-<D%Mm.T<Df*M±.<D& 

o, &g. ^*j<fco**-^> httccD^ti^-ca^^n 

•2>&©£-T&. Mdid©X^MMdradx. 
YiMMdmdy, Z(£#£Md m d z £lffiarT£. 

±{*2 4©<isf.iii£ (gn^. n±(*«i4-e«±{*« 

*4) flerr ©Xl&#£ 0 errx, Y(S;#£0erry. Ch?> 
©B#p B m^-ffl?: (d0 errx / dt). (d0erry / dt)£fBi& 
T4. 

[0 104] MdiBdxfeiWdmdyB. W3U#'X 



CC-C. Kthx, Kthy. KwxteiC^Kwytt, 

[0105] 'ikm?z&i$^>? : 7-<r^?.MftmzM 

[0106] 04©§iH^CK-Si. C©«gt;J3l&JS¥ 

^s^ms^cix. ^s^jscrj&asti. 6«i^ 
mu •encc«fc-,r6i*^-fe>if4 4©^niffl*s«^ 

[0107] C©^g«n*9 r&{5J3^f\iU 

v^^ ^xiHgtg|5) 0*9 r&R^r'M*. 

[0108] C<!>mM<DB1&-ClZm**-?7~ -i ?Z<Dffi 
©5£*fi£ltt(C3R«>-r;*$*. 5${C±#ftg • §£&££¥ 

¥ffig • siMMtt) «tA*l. -e-ne,*^ 1 2<i©wg5 

(10R (L) &£') ©MSii^(4}g^ (ffl) ^WtT 

[0109] c©$ig«^{43> ho-? (efrieL/c^ 

2©i8gLgg8 2CCI5ID) £<t;l. ^fi3>FD-7 
a4<^ hSMSHt*^ **?ft»8|5) 

•e^w^nfcwffi^te^ (fit) £§«<»£ l -co #9 

H © 1 2 ra©Hffi©^{4£iI«£iMffl)-r S. 50 



© 2 o©g*£i®JS 5 -tt J: 5 £ . @*§S¥<ag • ISSN* 

[ 0 1 1 1 ] gsl? 1 ) ntf 9 h ©<ig • «^$ijffl)©/£s?) 

(*-y>rMdmd) £ S^fl5S^©^^{cii 
Pd<9 h©^ffl#/dW**ir(aiu/ctii«^K: 
«. S^)*S^4J'C\*S t> 0 ©^J^JS^tK^*^* 
> HSMlt4i«^»5^ > h Md m d (C 

[ 0 1 1 2 ] n:£2 ) &&¥-<Dmt&&$:mm?ztcib 

CC. -C#S*.^f)g^S¥J«S*^C\**t30©ll# 

[0 1 1 3] m. ffls-rsi, M7%im±mitt)zm®. 

r> s*i ) £g#2) (i^ccMSS-a-sciii-c* 
[0114] ±ia*Hfrtl£ ura 1 07 a- • h 

g©«fiSS^*m^". 

[0115] $fe-rs 1 oic^xms^tnmitL, s 1 
2*iSrs 1 4ftji#. ^-f-7Sii»)ji^^-rs„ ^ 
wvsof)ji*«5 0mscr£«:^3n. en^. ®mmm 

«5 0mst*5 

[0116] to^tS 1 6lcmA,V&®<D®K)Wt>*) 

s. en^. ^w©W)#*D«)a*^»^j»rL. §«s 
ia££#ttS2 2ccjitf£it«:. issnittas 1 

raw^s^y-infeaB&j-*. B(riE©ip< t 

7^-S«, SKm^.*-* i^S^J-'^^-f (ZM 
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[oi 17] m^rs 2 2 Kit*. mm&®<Dm&fmz 

[0118] S 2 4 CC^-CBSSS¥/*S** 

cc. as o & s sss^js* *^*«u»<o^a^j t 

[01 19] «E«,»r S 2 6 CCjttA,-CB«?&JS¥ffc£#£ 
#«>4. cnttB«JB|aR*»IBBfl!»*WcatfcSCl* 

[0 1 20] KtvcS2 8<cS*. ttEtsfcfilB-fc:/-* 
6 0&£©ttWj*>e>±f*2 4©ffl*4&£asi<y h l©i* 

[0121] gl,>TS 3 OtCii*. hjK» h 1 ©t«&& 

(iiZMP) £*>9©) *MK£flgBtfJ*-y>hMd 
mdx, Mdmdy^W. ±#«&# 
«?ffl$n/ci#^^{b ; 5:0-SfcJi6CCH?ieL//cS;2 «C 
ee-p-Cffi(t^S^*-^>hMdmdx, Mdmdy 

[0122] m>x s 3 2 tcat^t^isaTflas*** 
m-r-5. cn«HtriacDfti< . 6#*>-tz>-9-4 4<dui^*> 

[0123] «5C>t: S 3 4 CCil*. pjWtiSft 0 d b v 
*}J:O'&£¥*fi{Wl0nx (y) tftSTS. Cfttt. 30 

[0124] r>X»f¥»Be»Of¥ 

»Koi,>tBwts. tft?j©<g:a©fc«>. nn3d«n(c 

*5t,»T01 lKiK-r.fc^iC^l JS^F2 2R (L) <h^2 
S¥2 2L (R) KJt&£WKKft0lflMIUTIr»*tt8 

[0125] CCt^* hJUF n a c t iJUt n JS^ffciK 

^7©*-^> hfiE»*^r. h;UMn a c t©[aj# 40 

[0126] C©B«fl©@«£*R&«. 0 1 2 {CtS-T 

^hMsumref(JilT*5 (SSlKicfcO. S 
SZMPtt @^^J5R5^)* - jt > h ©*^|SlfiS^*i 0 

[0127] cn*ai(cfieo"t:B«*ja^aaR*«:» 
Be-rsi. 01 3«c;n-f Jc^c&s. pnucfc^T. ^ 50 
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9 h;UF n r e f BggSnS?R5^^*a 
T. h^Mn r e f {iaMmnS^S^©*-^ 
>hfiS^^a-T. h;UMn r e f ©r6j$©*3g«. 
Mnact £I5H$-C&S. 

[0128] SWPj©fc8&. ±ttKftgK£9t&!CM4ve9 

[0129] B52!©^^S^t*«limgI5-C«. atfr? 

h 1 ©±f*«£HBH&fflfil0 errx. 0 e r r ytcS 
-^OTfflfi^JS^-t-y^hMdmdJ&ffffi-r*. C 
«D«tkO»fltCMJ«m (ZW) * to »)©*£>£$«© 
L&C»©-C. ffl«±J!SJS^3*-^ > hMdmd©i8ilE$t& 

«8»aoT*4. ±#ta*©»hfcw»tyte<,»©-c % fit 

*t!E-r-5ffl(R^)5R5^3*-y>hMdmd«:Sl 4JC^ 
T. 

[0130] se»*a5cStt*fc«t>«:». mm±msLh 
«w>j« (a#zMP) £*>9©*£mK*e-^>h© 

*¥f£#£> SMftSajt-^hMsumreft 
*WR**S**-^> hMdmd©fa©*^»«:iiSe 

[0131] Stt£flcKft'fi<fei£ (BSZMP) 
-CttS«£J!fc52;*-y> hMsumre f ©*¥#Gl 
fiK#»0-C*S. fiEo-C. ffir^«©^«#%a5c3 
t5fc»K», eSZMPS*3D©^)*S^-^> 

h ©7MPf&$>£ . Mdmd ©*¥fiR#{CiIS£ Stttitffi 

[0132] C<D$m<DJ&1&ic$>~DXtm&a^-7? 4 

r>^»fWBe»B. «T©s**-c#-5RB«j«ia-rs 

mm±i*mt}#>b* (@iszmp) $bo <om±mm^ 
*-y> h©*^i6j (x. yw^isi) RS^t. mm± 
mmt>^ - ^ohMdrnd ©7k¥*i6jfiE»cc iifie 3 a 

[0 13 3] fib. ffij&Djlt). gJfcl) tS#2) 
[0134] S¥©feS • s^©^iE«. C©*Jfi©» 

1 ) m&m 1 aJWRs*«t>^j«Q 1 1 mmm 2 s^ms 

*4>'Cn6Q2*£*, *>-3*^FHiSS[«c¥ffi©^^ 
i»h^V4**5. V©^|f3{i 1 i-TS. V4il5 

[0135] 2 ) 1 B*mBU]tp&&Q 1 ©SS 

B«±StR*tt>^ (I8ZMP) WBlKtp'Mcm 

iw*. «ttofc»©j£*Q 1 ' <t-rs„ 0«{c t mm 
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[0 13 6] C©0efl0 d b v*WWIi«ft4lO. 
*&£#*Q 1 . &j5#Q 1 ' ©^ h;l>£-^f h-il/Q 1 Q 
1* if 3. ISIfStC. *&£#Q2. ^.^iQZ* ©^ 
h^Z^i* h^Q2Q2" 016^01' iQ 

2 - ^-r. 

[0137] 3) smm i mmx£*.?ic'<>? 10 
muq i q r tcvmmm (««±t^») s-e*. 

Q2- «WW««lS-tt*. »S&&©BtS#JE¥*ia 1 

[013814) ^fC> gtgft 1 £f*Q 1 ' 
(C. H?f^^|Sj*4 (XI4) SfcOfcHHSft© 1 x. fc&^r 
fSj«l (Yf4) StoOKlHKfte 1 ytcVM&ZitZ. m 

««:. gts^^52s^^«^2S^Q2• 
f£3> AN ( Xtt) $ t> *) icM&M e 2 x . ^*f*|6j$6 
(Ytt) **>»JK:Blift0 2y/cWHlfEStf-&. Isllift 20 
0nx. 0ny£^tt^h.ftn£¥Xfiia£L SnSf 
YWflto£t,»5. @fi&©Bfil&J£¥£B 1 7<C*i^-C 

[01391 «±©ti«ttftfi**»*r&Wftt*. Sift 
E*»W^boti. JgiftfSUUI (SJgffi©JBE2»#IE© 
£PtS) «gto6frl>„ C©<fc5&*§^K:«> JtfltttfHi 
{Cj;b^lL/r SS¥«:^asnfc«*atS«3 2 -?>SS5*tt 
(*3 4fti'i«fl/ 1 ^fi{Cl5CfcXSJ£¥*JS**i 

[ 0 1 4 0 ] wit 1 > mmmfun 0 d b vtzvzmti, 

w-f^mxo^m^mmL . ±*^/cjst©^is^j«s 
#©#;&##j&i>-r*„ c©i#. <giEa«sjE¥J*JS 
^^D*sto9©nsjE^j*s**-^> h«. 

[0141] #142 ) ^nS¥Xffl«ft/cW*j»f^tr 
@«ftn£¥£S**[I]i|£3-e-S<!:. aMft n 
*'C\*(C^fflf S^nS^JS^©*-^ > F ©X52 40 

|5)«K. »n£¥Y»«a£W*»f|si,ra*JI* 

>h©YfiK^/dw*^hL. ^omoym.m.tifmwpiy 

[0142] #143 ) pffflfftA fldbv, &£¥Xtt 
«li*JJ:0'SS¥Yli«ft^|51^«:^{^S<!:. 

[0143] #141 fcj:a'#tt2«. Cn?>©»fP(ca 50 
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£t£#<&&C<fc£,TRU #tt3{tcn6©^{Ci^0tt 
[0 1 44] 01 8«1fi^n>^7-rT>XSJjfm«g|5 

[0145] ffim-£mix:t>*-j> h^es 

gCCfc^rffl^J^S^)*- ^ > h M d m d ©#Se^f 
-y>hfc<t'*»6. MWffl«ft^g|5fe«tO-^nS¥X 

(Y) 1«fBft^g|5K:tec»rHfr^©««ll 0 d bvfei 

CX0 nx (y) ££totfSo 

[0146] ;&«:, 9iS3nfcsaffl«ft{cSrJ^-cig 

Jii^iSS n -2. «*a«t» 3 2 *>g.ffi#&# 3 4 <D$ZB&% 

[0147] fcrR*!&T-& <h. *ifil£5fc£;^-> > h 
»iES«. fflm^mS^J*-^>FMdmd«:. HWffl 
fit-»FMdmddb, &JS¥fi<R*->> HMd 
mdlx, y. Mdmd2x, y(t#IB-fS,, WfflUSffi 
t-y>hMdmddbtt, MWMHA (S¥±Tfi) 
0 d b vfcHtfWiC <bK£oT@$I^E**<Cv£ 

(bszmp) *^0(c#s¥j*js*©^^*s^-5* 
-j* >f-©e®iB-c*s„ 

[0148] SWMt-y^hMdmdd b©V#[6j 
^^^©^^Mdmddbviiaai-rS. ^ h 

^vui^3>^7 r>^tt^9M£Sii©^r^L/ 

^hMUitSi. M«l?S«*-^> HMdmd d 
b©U^|SjRX^Mdmdd bu«0«:t93£$nS. WW 
d b vSr&fpt/Tfe, )*S*©U^r|6j*-^ > 

[0149] CClllSO^Sg-CtililR^S^*-^^ 
hMdmd©iafi#t£jl?£#a*0&©-C\ Mdmddb© 
8SiS^|Plfi)c»M dmddbzfcO (Ct9:^$ 
[0 15 0] Il£fifit-^>hMdmd 1 ». ft 
lS¥1ffl«ft0 1x. 0 1 y«:^-r-SC<!:(Cj:-,rg 
1 to") JC^$ti-/cC^-> > 

hV&Z. ilSWfit-^OhMdmdlODX^ 
*Mdmdlx, YSJMMdmd 1 y ilBjSTS. ft 
2J£^i«*-^> hMdmd 2 «. ft2S¥1««ft0 
2x. 0 2 y£&{1^r&C<htcJ:oTB$ft2S¥mj£ 
^J*'i:\**fc>0{C^$-l*/cl,^-y>f--C*^. ft2 
SWSt-j'>hMdmd20XiS»5:Mdmd2 
x. YfiEMMdmd 2 y <tfS^"r-5>. 
[0151] WZ.\tX.<D&*)K.'u>>. 
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Mdmddbv = Wdbx * Mdndx + Wdby * Mdndy 



1 0 

24 
S3 



2 7 7 9 6 9 



Mdhidlx 
Mdndly 
Mdmd2x 
Mc*nd2v 



Wlx * 
VVly * 
W2x * 
W2y * 



(Mdndx - Wint 
(Mdndy - Wint 
(Mdmdx - Wint 
(Mdndy - Wint 



Vx 
W 
vx 
Vy 



Mdnddbv) 
Mdnddbv) 
Mdnddbv) 
Mdnddbv) 



K4 



[01523 CCT\ Wdbx, Wdby, Wlx. W 
ly, W2x, W2y*fJ:cyWi n ttt»Effl«*a» 

VCDYf&ftCOmv&Z. C<D#"C\ Wi n t ffimffi 
<Di><DX<h2> 0 

[0153] S3 tyZAOm&lQM&f 5ffifi*£J*5* 
^r-^> h^K^O^P^ia^ai 9&C^rT 0 

[0154] mm<Dft&mm&mscwd b x, wd b 

y. Wlx, Wly, W2x. W2yfej:OTint© 
R3£«*H2 0eC7Sr. 02O<D^*->y: % «Tcoa 

a£*i**LT»ae"r*c<!:36Ja*uti. 20 

[0155] ffijfcS l ) PfN«AA&«£7MHRA^? 

[0156] a«*2 ) Siififtfci^£¥ffl«ft* 

Mdnddbv*Vx + Mdndlx + MdncCx = Mdndx 



* «r»fW £ C <b CC J: o r«^"T - y > h 

[0157] COBS, S3£B$^^fB$^^ttSZCCj£i;r 

dbv, SS?H*-^> hMdmd 1 . Mdmd2 

[0158] c©K»rttB«4SK**&* (BSZ 
MP) *to^(0SI±J«Jg^^e-y>h<D7K¥*rnI^ 
«fil*flcS**-^> hMdmd0*¥^^ 

x»f¥^^*fTSB*l*»JB-r*fcl6CC % ) S5 
<h S 6 <£>M3f £ ft £ < »JET & <£5 &CS# ^SSTT ^ 

[0159] 



•S5 



Mdmddbv*Vy + Mdmdly + Mdnd2y = Mdmdy 

• • -S6 

[0 16 0] cntcS3, S4^RA*T6<b, 35 5 ttS* 30* 7 K: , S6 }iK8 CCSIftStiS. 

(Wdbx * Mdndx + Wdby * Mdndy)*Vx + Wlx * (Mdndx - Wint * Vx * (Wcfcx * 
Mdndx + Wdby * Mdmdy)) + W2x * (Mdndx - Wint * Vx * (Wdbx * Mdndx + 
Wdby * Mdndy))= Mdmdx 

• • -5S7 

(Wdbx * Mdmdx + Wdby * Mdmdy) *W + WLy * (Mdndy - Wint * Vy * (Wdbx * 
Mdndx + Wcfcy * Mdndy)) + W2y * (Mdndy - Wint * Vy * (Wdbx * Mdndx + 
Wdby * Mdmdy)) = Mdmdy 

• • -S8 

[0161] MdmdxiMdmdy*{EI©a*R-j ★ SU 0, fc^CWU 1 *igH$Ccj«j&rfttt,ai>. 



Wint = 1 
Wlx .+ W2x =1 
Wly + W2y =1 

[0 16 2] $Wt«Mdmddb vSr&SKLTW 

Httfltft e d b v*af¥ura¥©tt«*«jEUTt, 

**J6RH**--rf> h0^£l^Mdmd d b vCC«^ 
tTOTS«^Ai*4. 09***02 1 <DJz 5 KMMim 



50 



• • -5£9 

• • -SCI 1 

l>ftt*Ki»rtt. 0 d b v&C<fc^Tf&lJ£¥<D{ig£T 
tfrfe. 2S*R#fc«fbUfct». 
[0 1 6 3 ] RHttC. Mdmd 2*B«KC0T»2fi¥ 

ii«ft0 2t»ffUT*2jaT©ftK*»jEi/rt. m 

mfct>*-J> h<Dt$m&&M d m d 2 tcR^r^PS-r 
2>m^&$>Z>. H2 2©«t5CCPilCW«8©« 



25 

[0164] iSot. ^5. jze&ms.-rzji'yic&m 

d m d SOS (, & . C©<fc £#£03 
^IPItm^^iKUVlt. 5£5, 5£6©2ri2©fil£ 1 J:0 

[0165] mm<Dft&mm&miw&m'e$>zm2 

Of ti. W i n tSrOCCsgsrr&CiCCfco-C, 02 1 

©«i«© <fc 5 (c . wwmm.fi e dbv gare u r 10 

[0 1 66] atSteScciCC. 02 l©«fc5&C&flrrS 
£S& 2 £¥©#■#>£ ifitegkmcTifi-y TJ*«cS«6 L^T 
<&£©T\ m2J£^(3ft^^f^SCi{Cj:o-C|| 

[0167] ^MOrt^«C^i#{C«MW1««« 
0 d b v^aiffTSC tic <t5^*5*t-^ > h# 

^2JE^<D3&^iA5J5R{CgH6L*^©-C. 20 

sr 2 u r tn^sRs** - ^ > h im 

[0 168] MWtf {flft S d b v#W2»{C@!K 

£ # fC«SJSipffi(Rft ^W^SCfib^-T. SJS¥ffl«H*5 
WSftfcgK i*(cttBWi«ft6id b v#W$Kcfl|i*>ft 

<,>©-c% temmicmwmtiinis 

«. «&Ji«:£J^;b*-^> hMdmdfC^0<& 
5. 

[0169] tfiStcfc^-ai. MJWffll«ft*sJ:o'&JE¥ 30 
> h <Dm&&ffim.±m&t>i=- -><>hMdmd<J:')«>;*: 
[0 17 0] Lfrb, C©Jg£"C£>. Mdmd#C©g| 

tf. Mdmd<DA*S* s ^^WS-5-Ct»'rfe> —JSae*J(CfM 
©JMc^SC £T-*£a*. UWfhO*-?^*—?* 

[0171] &m&3 ) >}-)WS:j#w-c«. mmm&ftm 

©#ffifflfi«^tfc-C*SWd b x, Wdby©i*tM 

[0172] ) 8.¥-<Dmt&&im&-?Ztcft 

¥©JE¥f§«ft ©fc*©#IEffiffi*.^£!j©ifS*HiI£/jN 3 
*©JE¥©JS¥*i<Rft££&#>l,T'b. ^©^©^JST 50 
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<t>. ^©JS¥©£¥iS«#©fc*©#ffi/BS^&©|g 

[0173] &s&5 ) 9fjmflfitA«»f^-r tcct 
fflfaft^f^-r s c £ ccj: onwo-e* s*£*Ka* 

-jt > h ©^rsjfctii^fc 

[0174] WAtf . wwfflflift 0 d b v ^^-rs c 
T2S£r#£lfe£j*J5#*->>h©fa#«. JE¥©& 

[0 17 5] WU*. 3#©x ? J^tfj!fcB*4i 
J: ySSfiSft £ ^-r s . 

[0176] 0HtU*> MWffi«ft£&ff-r£fcit>©£fE 
l*Wdbx, Wd b y«^© <fc -5 tC^-T 6. 
[0177] XJ&fr#sWd bx. YfiXMWd b y. Z 

WdbiMdmdOrtSK:&otl,>S. fif-^r. Mdm 
d£--<* h^Wd b^lSjfiK^t-ecDill^^fC^U. 

hJl/Wdb*|Sj(S»/cW?rfflffiL/r. ^i'hJVWd 
b<D^#3*^Cfcfc©*i. K3K,fc^rtS)e.h5M 
dmddb VC*5£fi5. 
[0178] CO^lDMdmdd b v£02 3 K.m 

» f^iaiiR^iifiS-r^ci^ift-rs., t>u, wdb^ 
h^v-t assert, ^cf>. Pfiwii«ft4i»< 6 

Wd b^rrfi)*^^ h;l/V^fS](C— 

>l-MdmdOWd b^[6)^*. SJE¥ffiflRft«:Me> 

Wd b<tV 1 CcAj:?,«fc^«cS;^-rs o 
S^«fttc®e.i*/ct^j:e.{*. Wd b £ V©l*jfl*s 1 

[0 18 0] £C6T\ S¥©^ifI^^»^{C{*, # 
S¥««ft*^-r £ C £ CCJ: ^-C&£U#*IH&JS¥ 

mm.*)* - ^ > h ©x BS»»h $ < & s„ c ©«^«c 

it. Wd b x^ttoCCSS-r-S. Wdb^T(S]£^^h 
>»UV*(pI«-Sc 0 * < * <0 . PPti«ft©3I«J#iiJjD-f 

[0181] MWftSitft^sacco^rigcci^ift-rs 
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r&o. ffimffif&Pid d b v«s^©ip<?as$n^>. 

[0 1 8 2] 024£#HU-ClftlE-r£4. SUSS 1 JS 
^S^'CvSQ 1 ttimtZ Flacti §SI2S* 

Mflf2act = PQl*Fiact + PQ2*F2act 
ccr, P Q 1 lite* A* P . **£#Q 1 ©^ ? h ;k P 
Q 2 P . $*j£.#Q 2 ©-* ? f- -ll/"C * £„ -X 

Mfif2act = PQl*Flact + PQ2*F2act+ Mlact+ M2act 

mm.t!*:-~*> hMn a c t^r^tffif SSCKl^-oTCi 

Mflf2actv = Mflf2act • V 
CO 1 8 6] #CC. Mf 1 f 2ac t v*pw^X7 -< 

n^tCjlOTMf 1 f 2a c t v f i 1 t £f#S„ 
[0187] JfcK. hV#rfi)J&#Md 

md d b v£fcg{IUB:7 JIZICML* -£ft£. M f 1 f 

2 a c t v f i 1 t*6MD. mm*-S> hV:frfaj& 20 

»Mdi f f v 
[0188]^, fcHRfli:? Mdmdd b v*> 

tt£tt#-rS*>©-C#>S. 

[ 0 18 9] »CK. J£¥tf*a«#&4*©^ff$KJ:SM)Sl 

0 ffdbv = - a *Mdmddbv 
CCTa «§f 5£©5££fc-c* -So 

[0192] AftCC^OC J: o TMMi«ft 0 d b v £♦ 
0 dbv = Kdb * MdiffV+ 6 ffdbv 

[0193] mn%¥-ffiGtPi&:jzmc~oi,>'cmi-rz 
i. @2 5 «-e©d3©^ i g.w-xmts.ftmzwDmn!nk 
mzm-?7avi?m-e& t ). mi&y-xmmne ix» 

fte 2yfci5Ht«:^«)S. cc-cttj&i£¥xffli«ft0 

[0 19 4] »lSTJ5RJ5^J*-^> hX/£#M 1 a c 
t x4D-'«7 ^ ;l/*tcjIL,rM 1 a c t f i 1 t x 

miJE^fflfil*-^^ hX^Mdmd 1 x£ 40 
fcHRJE? j)HtlcML> -en*. Ml a c t f i 1 t x 
#>e>&t;. d^e->>HMd i f f lx*f#4. MM 
ffiSin^tm^ ffiSMy < KM*. Mdmdlx* 

6 fflx= - alx*Mdmddbv 
CC-Va 1 x«H»fS©^-C*6. 
[0 19 8] fiK^SK<t^-C$lJI¥X}iIDe 1* 
0 Ox = Klx * Mdifflx+ 0 fflx 
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* ¥*S^*'Cs*Q 2 Kffffl-f h F2act*s, 
S^*^*P©S*DDCC^$-a-S^e-^> Hvlf 1 f 
2act5r, 3C3ttCfc •) 
[0183] 

• • SI 2 

* [0184] SC 1 2©tt*>r>ft. »3C«rffll»rt 
SW5LB* « 4 ^ £WH#tt C ». 

• • • SCI 2 a 

* [0185] XIC. Mfl f2act©^9 h;UV]£ft 
10 Jfc»Mf 1 f 2 a c t vSrJAtti-r &„ ttt«. Y)\> 

;uv«Bira:©s6f^B^K*ji,i-cia 1 sfCTSL/tv-c* 
a. 



• • -SU 3 

*»P«titfSfc*iiHit«0 f f d bv%**S. cm*. 

[0190] mmffim.*:-* > h v^ss 

»Mdmd db vi^ii©i«4^tli3>y7 
-fT^X^^UfcfflO. mmm l S¥*K2j<MmSQ 1 
4 g«9 2 S¥(*5yj*<l>.£Q 2 5r^*i6g^-©^ftS 

ne f f d b vithtmi*. 
[0191] MWt5«^ffl«H 6f fdbv«. jfijK 

• • -5U4 

iE©<@«ca:S-rs„ 

• • -SI 5 

* sfc©r&-5.„ 
[0195] xic. nmffimm&mtm&. s^p«*a« 

*>m-rtcit><Dm 1 ^xwmmffimn off 

[0 19 6] Af^WfCti^ SlSfifilt-^VhV* 

inifiS^Mdind i xtmzmt(Dm&*m-ri8&wzi>7 

7^T>^*f r Jl-*fflt,\ m 1 J£¥©S3F*ft&£#«>. 
^•n©ei4*JS«Lfc4>©?:^ 1 JS¥X«St8^ffl«ft 

e f f i x±-rtii£&\,\ 

[ o 1 9 7 3 » i fzy-xmimzffifSLft e r 1 1 xt*. 

• • -SCI 6 

*x£f#-5. CC-CK 1 x«$Uffliy-f >-C*i). il^. C 

ntiE©fiitcs^-rs. 

• • • 5U 7 

[0 1 9 9 ] m 1 8<CR- 3 'ri)i9!£*tC?S4. «iEB« 

so a^aa • ^#ma5«. MW*i«ft e d b v . mis. 
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^■xmmne 1 x. mis.w-Yffi&fte 1 y. m2s.w- 
[0200] tgtiJi^ammasw:. b«&s*j*s*«c 

[020 1] ««^ffl«A0 <&iEgil£¥<4H • jfif» 
[0202] 026 tcflST J: "5 tc«»tAi 

s • s§J5«. 027 (csaa-CTn-rfiMJt • ^Kl^iESn 

¥^J^£SWr^0Ofc<!:#©{ig • 5gf*#s. 02 6 
tc^T&ra^ffiHSiiu©J£¥&H • sS&CC— *> 

-So 20 
[0203] mftgB&fltfltK. «*a&tH3 2 -^JSJSSitt 
#3 4©^KJ:o-C£D-2>3SJE™s • «»©r*i* 

*»tt(,»»^K:tkttb. J: 9 -If. B*4#Sccifii>#tf* 

[0 20 4] ±K*fiWii OtS 1 0 70- • h 
©BMBfcRSt. itrSE«>*n<. S 3 4icis^x±sZLtc 

[ 0 2 0 5 ] 02 8 lZ J t<Di'fzM*fjk-?V7')l>-?-> • V 
u- • * + - \--C$>Z>. 30 

[0206] isj0*#ML,rittHj-rsi. 5trs i oo 
tc*j(,^rHJrfBU/c^^ hii/V*^*. s i o zicmasc 

^EffiS»S»E«;ia 2 0 (CTn-r «fc 5 CCBSflE l> . ^«B$^J 
tr©Cft6©fifrfc5j5#>S. i&l^TS 10 4KljI# > 
3 4s <t 4 (C <fc o r ffl«±J*J5** - y > h M d m d 
*mmmm.*:-J> hMdmd d bviSSWSt- 
jOHMdmdnx (y) K:#ffiU S 1 0 6(CjiA,-C 

ffi&<Dp.t> < mmmfun edbv sios «cj^ 

tSSfiWenx (y) 
[020 7] ^ti"C0 1 07O- • ft- h©S36(C 40 

mu s3 8(cj^-casjs¥(4g-5S^4«)«fted 

bv. 0nx (y) ICfcCXfelEL. H«:ctt£®li^ 

¥<£g • mmzn 

[0 20 8] ^^-CS4 0{Cjt*. ±{*{4g -g^i® 

(fit) £»wu S4 2{c^-csiii8g0^{4*sa3n 

mm* A tBBFfU S 1 4CCf?oT±ia<DMg£i&8 , 5iI 50 
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"To 

[020 9] c<D$m<DB®u±.si<Dim< mmutcco 
x. cncct-^r. m-rtit*. m^m^om^tm 

[0210] fin^. co&fecD^sueffisgntt. stcc 

¥5-3 0 5 5 8 4^$R-C!llgL,fcSlr='>^7-<r 

>x$nrca. sirs fctxjaaeos&stt i'cDjs^tcs 

[021 1 ] c(oi&m. m±mm.t}tm&%.¥-mmj)ft 
asset, r t^cssstassii?rt(c <b®wft.-s*S5e 

(0212] M«ctt. n^-^ hCC^-rSJ^S*. <fcD 

^i*w«:«B«±j*g^cfi^* oazMP) **>»)© 

^fiJ^*jJ:o'Slr3>7^ -rr>x§iJiiFCDfiffflccJ:b©U 
[0213] ftiX. JMfoftltiQ^MmtcHX-rj; 

[0214] s/c, w^i&P^y bomm&mmw 

[0 2 15] S/c. ^?5-3 0 5 586ffif»TS 

w-mfxjjv&j] ) ©g«^i*s**i:>* ( b*j z m p ) 

#5a&fiieKftiM>jA (iSZMP) *to>)K:ffffltS 
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[02 16] 02 9&C0>3mtc&2>mj£&Ma#v h 

[ 0 2 1 7 ] »2<D^iS©^{C^6^a«^«ibfP?: 

Zl = -ti^-PQl ©S3 *0 dbv 
Z2 = itg#PQ2 ©g£ *0dbv 

(11,. CCT. 6d b vtc«S;i 5-C^?to64l^fii?:ft * 
A^*. 10 
[ 0 2 1 8 ] ft. -e-©ffe©»f&«. m 1 ©SS«£©JF284 
S&6Scl>„ m2(D^iS©Jf5S§CCJst»T«. ±32©$P< 

£&m£f#sc4#s-cs*-s„ 

[02 19] @3 0«C©^jc^WSi^S)!)a^i' h 
©Mffll«a!l©* 3 <0S«t5O««*w-*-. 0 4 <bHtit&tt 
9JI3"C*4. I3 1H, ^©JftfP^-r. ilO 

4|R|tS&7Ci- • ^ + -h-C&-5. 

[0220] *3©*»©«»{c*nr»ra:. m±i%&t> 

*->>h©ZfiK# (§8S8l$*5 *)>&&) 0C*f-T^r3> 20 

■75JT>zm®&mautt. iPfe. j&3©306©j&« 

{*. 8lfl£b/cZ«i**D»)@WlHl$K«iSi!iK:eB-rs*SJS 
¥«JS^J*-^ > h ©Z^5r(£?«-r S J: ^ tc Ofc. 
[022 1] Jfl3©S^©flJ.®K:&o-a;j:. -£©fc#) 
«c. m©«fe©ff^ct(£S3SS©8tJ&K:. tfcistfctti 

[022 2] l33 0*#Ml/rSil8-ri<!:. S&3©||JB 

4©aSt4WC3-U-h-b>-9-l 0 0*»«*«ift 30 
K. *©H«jtt£*A*U 3ll£©tig. jfif». *s*fctf 

iWf^isi*«i3£r-s a aaa • • ftiwneB 1 o 2 

*ffi*.£J:9K:i/fi:. 3-U-H2>lM 00«. 

? H©z***fc>»)©3-u- h flHHgfcjSffi) KiSo* 

Mchidz = -Kthz0errz- Kwz (dflerrz / 
CCT, 0 e r r z «;£|6j©-$*tt, d0errz/dt 

tt*©n*m»5Mi httgB*>6©ttr4-i-?**. imia 

CC0en-z, htrTjrT,, C©0©tK!?§-C-«. 0 e r r z . 
httJET-**. Kthz. KwzfcJrO'Kh z tt 40 

[0 22 7] Btrf20/cin<. cujf? h l#s$frL-CC>& 
4 9. £¥©«fc«fll3 2 «>£Jg?$t4#3 4 ©*a GlaSP 

or. ±«£2 4#$8fitt**>«)K:@IEaiKrr4. en* 

&JE¥J*£7J* - > > h © Z OatfUfrr S . a # » h 

TORS**--* > F 4±lBfgi&©*aCCftS„ 
[0228] ±is&tt©&tttfil*c<:tt& 4 . 50 



«. 13 1 6«£jj*0;fe#&K:ft*.. 132 9tC7F-r«fc 

«itt*iai{c^w*tts-ttsj:^Kufc. c©4^. mi 

&¥-®m.Jift®W)&Z 1 4^2JE^ISia*rSl^»lSZ 2 



• • SCI 8 
tt. «£Hr>1f 6 0©tttfjJcS-*t»"C*ffl-*-S. 

[0223] ae&g • • ^isjft^s 1 o 2 «. a 
fc at -r -5 ^-iHi©aitt{4g©+B5t{4ate j: ewsnsi * #«> 4 

4SK:. 3-U-H:>tl00 ©MU)fi^a»t4 C 
4CCJ:«). a*? h©iifT:frlS)£1fcWT-&. 
[0 22 4] 3£>te. CtvP>©t»«4C*^J*, 
a-VffcJ^-C. S«HiBS<c^-r-Sa^9 h 1 ©&g 

•rn4^[Sj-rn«:fi^-r-s. ft. f?FU3i>yrB 

flH,»r««*i8»l/r*iliE0rtjai». ±#2 4 
j^fittccSstorflK 4. *bb*©3-i,- htttbfia 

Wot 3-u- h&mm&ffiiE-rzvtimt 

[0 22 5] »3©SIJ6©0JBK:«5JBt*ia3 17C 
- • h*#MUTaftWT44. S10*>6S 3 0 

*T9M,ft!fft. S3 0aKtel»t, «!5£3tlfcPsKv h 

i©(4g*sj:iy : /'$fct3:^rS]©-rnjca-^#. ^©-r*i 
#iny>-f &<fc5«:. »fll^SsR**-y>h©zjaE»M 
d m d z ^^cJ?)^). 

[0 22 6] JWT. 032 fC^-TigSSfca o r*tf^ 5 
ti^5r0!I{C4o-rift^-r.S4. ±tei//£ffl«^J*Sy3^ 
-jf>h©ZMMdmd 2 **««>4*lJffllfliJ4 OT^SC 

dt)- Khzh 

• • -SCI 9 

S2>*-y> h©f-^fii*5@5^©|iBI??rajL. -5-©W 

0. ZfifiS*5OBWIiIi|0ga6*«i*ilT4^W-Cfc. §69» 
[0 22 9]^. Ztt*t> 0 HWlHllK^Sil^ffllSiJ-r 

sAfwaei*. a-u-h©m o^r*i©iMii»fl> 

fit) fcWA^ttSMI^Jt-V > h ©Z^M d m d 

z *«3e-rntfa«#». bpo. sci9tc*jc»r. Kw Z fei 
^©Mssii^jtsjy -f o KM3er*if»i». 

[0 23 0] S/c. ^3©S66&©JKffi{C*Jt,>-CW. 

a#B«JJC«. H±^S^4Jl§S¥mS^©Z$iliSto0 
*-^>HsS»*»f^rifc». S¥2 2R ( L ) ©{4 
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[0 23 i] z<D®. , m.tim*mn>m< l c. iiflasnss* 

£->xnhtitc mjEsm^&w-ULm^ <bi 6©* 
mofzw-) btsttBm&a. 3 mB&i*>&&. (mi 6©q io 

1' , Q2' ) t,Cl$LX-<X<0£5ts;mJE4:t®x.Z>ZtlC 
[0 233] 1 ) telEBtlJfJ 1 S¥RS^*«. (0 1 

6<dq i • ) omw.*. m^mmxttm* (iizm 

P) *le]|fi*.|>(C. Zi6£fr«HC. d b z 

fl£W|5)fE#l& (rotete) ^»l//cgO*4Ql" 

[0234] ^«CC, Btt!f*2JimR&'*MA'& (0 1 
6CDQ2- ) ©ffiftl*. BS*«S*f¥ffl.* (SHIZM 
P) *@WEif*«:. ZlAS^fJfc. £>Slsli£ft0 d b z 20 

(rotete) -TS. «»l,fc8©)i(4Q2" 
iT4. C©[H$£ft0 db z£. Z«*toOMW««ft 

[023 5] Q 1 ' *&£#Q I" oy<? 

?Y>y>Q\" Ql" i-TS. HtlCC. 
*SQ2" ©-^ \-)\sZ<*-2 r->K22' Q2" £-T£„ 0 
3 3 (t±#*>e> JUtQ l" <t Q 2 " ?r^n-r„ 

[0236] 3 ) feiEmmm 1 $»u&;t-r 

(C. ^F*Q1' Ql" /cWW^SilSti-S. PHI 

tc. «8IES«lfl2JE3i£. ^(i^xfic, h;l/Q 30 

2' Q2" /cWW^ttSti-^o ®m$.v>fe&Mm&3. 

[023 7] 4 ) 3 ) -Cff en/c^iESS^ 1 £ 

¥£Q1" *>frMC. ISiL^Wl (ZW) *to0iC|5I*K 

ft© 1 zicvmmLZuz. hoshc 3) ■cf^e.n^iE 

eS^2S¥5rQ2" fctf'MC. SBiS^fttt (ZDS 
*3>)(C[p|(Kft0 2 z/cWlHllSS-tf-5. l*]iKft0nz£3l 
nS¥Zffi«ft<!;Pf*. @$K&©teIEBtl&JS¥*0 3 
4{t;fc|§rCiKr. 

[0238] «±©ffi««j{i;fi7«fi*r&wn«. 40 

[023 9] 1#ttl) Z?|ll3fto»)^W1i«ft0dbz/c 
(6j#iiS!|Slt«:^S¥)^S*©*^*i^-rs. c 

[0 240] #142) fSn£¥Zffiraflft:W£&fl^T 
^.{C^ffl-r 5*fn £¥^<D*-> > h©ZI4fiS 50 
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[0 24 1 ] #143) MWffl«ft6 d b z. &£¥X*B 
fitft. SJE^PYffl«ft. Z$ii£*>9MKitf«ft<9 d b z 
fc^O'SS^ZffliRft^PI^^-r^x!:. HS£¥J5K 

sy3©^ta«. ^n-en^accmfpu/cii?©^^ 

[ 0 2 4 2 ] #14 1 *$cfcO'ft142 B. cn6©t*mc& 

[0243] J^±©S&fP«:*sWSZfA*to»)MWffl«ft 

[ 0 2 4 4 3 0 3 5 (C IS 3 0)mm<OB1B.<Dm^ >y^ 
-CT>*gP©«g:/0 i>0£^-f. 07K©£p<. 
^> rZl&^ffiftl&fl^^l 0 4£iIJraLfc„ 03 6 
K^©^e-^> hZ^fflfiSif'P^SPl 0 4©i$iffl£ 

^•r. «t. c©ii7ra8B#£4i'k{cg&Hj-r£. 

[0 24 5] 03 6 K7jcriD<. C©ZfiR#fiflfrfc--.rf 

> h^spi o 4{c*jt»r«. mm.±mx.jj*:-j> h 

ZSEMdmd b z i^J£^Ftt«*-^> rMdmd 1 
z. Mdmd2z^ft5i*{C. 
^•MB$nfcffl«*-^> h ZfiX^ (Mdmddbz, M 
dmdnz) UEfrh. Z Iftg fc> •) TfMfflMRft 0 d b 
z. *lS¥Z»(llft0 1 ztiJ:yf2J£¥ZiIftfl 
2z^-f5. (CM13 8^a--?t-h-CS 

3 4a©*ttatcta^-rs) . 

[0246] ^IEB1g£¥{4gs£f&lttffla$rtt. ZlAS 

fcOMWfflfaftfccttxss^zttmft^^-c. abee. 
[0247] «TtcjsunMS©P*i*ittHS-r ^. 

[0 248] 03 7£#j8LT««:£J5fcK?j*-y>r 

©^i5{co^r^-rs<b. ffl«^j*JS^j*-^>h^ 

S2SrW:. IR^gAt-^ > h M d m d ©Z fiS»M 
dmdz*. W#«S«*--;<> rMdmd d b©Zfi£^ 
Mdmddbz, 1 S¥*BfiH*-^> hMdmd 1© 
Z^Mdmdlz, IS 2 -.X > hMdmd 

2©z^Mdmd2z, {c^ie-r-s^a^iiflnsn 

[0 249 3ft. MWffi«*->> h©Zfi£^Mdmd 
dbzB. ?Sllffl«ft0d bz«r«lfff •SCitCt-^r 
B«^flcR**4>Ml (i^ZMP)*b«3 (C&JS¥/*J5t 
^©M^Fnac t ^S't-y > h©ZfiK^©S^ 

[0 2 5 0 3 IS lJ£W«*-y>r©Z)&5}M 

dmd 1 z«, »lS¥ffl«ft9 1 z^gl^-rSCitC 

*-y> h ZEK^- (0 3 4 4CM 1 -CUk-r) ?$>Z. ft^i 
«:. f2S¥«fi ; e-^>h©Z^Mdmd2li, SI 
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2^¥m»ne 2 z£&frr*c£«:j:->rgeitfi2js 

9 IC^^-^tc^-M > h ZfSfr* 
Mdhiddbz =WdbzX Mdmdz 
Mdmdlz = WLz X Mdmdz 
Mc*nd2z =W2z X Mdmdz 

CCT, Wdbz. Wlz. W2 zli^fB^CD^ISfflS 
*^»-C&£. -?-<D#Efflm&^StWd b z . Wlz. 
W2 zOSiJEffl*:. S38(C7n-r. HJigcDig:^ £ - > 
«. «T©iif.M^fflLt^$h6. 10 

[0252] as* 1 ) mmffi&ftt&g.w-ffi®.ftw* 
[0253] &m&2 > zm$t><cmmmm.n^j:zf^ 

E¥Zi«^4 iftfW & C i «c <£ T2££-r -SSltftK*; 

f-©Zi&J}Mdmd z CCifitMiiCC&S J: 5 tC. 

Wdbz+ Wlz+ W2z= 1 

ft. #tfl$-Ctt. SC2 1 <D2xj2# 1 &Cifitf*l«+#-C2> 

[0256] a*£3 ) *»a^3&i««if si^js-czw 

$*>9i^Wt$filft0dbz#Orft(>£. 
*DOMW«(Sftffl©^lBffl«*^Wb zlrOKtSO 

[0257] a.m*4 ) jiws¥^#«fe-r-5B#*r-e© 
S¥©z«{tft*5or^^i. JE¥SM&ft#tfs«fts* 30 

«ft ffl©^EfflS*^W 1 z £ 0 5C 0. mz 
2 z £ 0 KT ZOftmS. LO. 

[0258] itc. zmtioiommffiGiPie db z©& 

tt. WPffiltfte d b vi|gH£©y;l/:J , JXACcJ:-5-C 
Jfc&fcnS. @t>«. h£ ft g©ft##V;£ft 

frhZ-fifaltmy-ilctm-CibZ. t£ot\ Z«i**d9 40 
MWffl«ft 0 d b z %m£?2>timo>7a » S 
2 4 ©V * Z «Cg#&*. 5 C i (C<fc Tf#S C i #"C£ 

[025 9] S8lJE¥*i«fte 1 z. JB2JS¥ 

ti«fte 2 zo^j&stfiiJjnsfts. JSn£¥z*i« 

fSSnztt. HI 1 JE¥X«HRft 0 1 x€r*»4T;l/=fy 

XA<tiH)fiioTJi/^';XA{cj:-5-c*ji>.2)6n-s, iio 

mnS.W-ZffiS.ft 9 n z^tSfciOT'n 
«. @25©X4Z(C. 1 *n(Cg*tfe^^c«bK:J:-, 50 
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* (i3 4(CM2t^t) t*5„ 

[025 1 ] #Ett. -Xttm^x'n *>. 



S3 l©S3 4aTtffen.5J!i 
3 9<DS2 0 0&t>l,S20 6 



• • -5S20 
*^&Wd b z. Wlz, W2z^ET4. 

[0254] ifcftlSfc 5 «c. > h 

<DZJ&#M dmddbz, S > b Zf8.fr 

Mdmdlz. Mdmd2z Z&mcm&SiW-mixfilC 

BP*i. B«£BcE#«tM>.£ (@«ZMP) UffeO© 
JI*J^*->>hMa c t<DZf£fr*. 

HMdrndCDZ^K— ScS-eS (&mTft 

it%Uctt?2>m>£l tctbtc, feTF<D5£2 1 

[0255] 

• • • 5£2 1 
[0260] ±IBU/c 

[026 1 ] ±IB(CS^t>r. f«Eg*l£¥ftg5g^# 
HI (03 - ^ + -KDS3 8CCta^) KfcO 

T. SWRftedbv, Ztt*fc9^W»i«ft0db 

z. t isTxiSfle 1 x. JHfiTYiMiae 1 

y. SlS¥Zi«ll9 1z. S&2£¥X«j«ft0 2 
x. S2S¥Yififl0 2y. f2S¥ZMSfte2z 

Htra© z « * *> <3 mtmftz&m l n 

[0262] m3<?>mm<DBmi-i±iz<Dta< , m±mix 
ts^-Jisb <ozfS.fr mmh^t><o(D)Sfr) ictt-rz 

f&xm^-tcim. ^micua^-c. zm$t><om^mmsi 
Micmm? ^hsje^j^s** - ^ > h o z ^©nffi& 

[0263] § e>(C«. 032 (C7j*L/ci&S8&«iir<aJfr 

[0264] ft. ^3©l?«fi©»!!S^*j(»r. 3-U- 
Hr>1f 10 0. SE(48 • • ^ft^SS 1 0 2 J?c 

S**- h ©Z fiK^-M d m d z <D&® 
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•5. tst. m&m9mtc<Dizmicmi< . 

[02651 S1 tm3CDHiS<D^-C«±iaC»iD 
<> iKc<£fcSf* (±{*2 4) <!:. tflffigftCCiSf 1© 
MSP (10, 12. 1 4R (L) ) 
4&«C. ^-©5t^(cm2©Kgp ( 1 8. 20R (L) ) 
Zftb-cm&$tiZ>&& (£¥2 2R (L) ) £<Ix./c 
JgUt* (2*) ©MSG (MSB*; > 9 2 ) *»6<c*«eC* 

t bwi&Z.&<D&mi!L&ts X&ge&ZSts&S)}'* * - > 

js^j. a^±kss^*.c\* (=sszmp) ) *4>&< 

<#g£fi£|g. S l 0A^S2 2) . miZ£l&2titc& 

( S«J*£;>J#iBS. S 2 4 . S 2 6 ) . jtuSB 
3S6RS**W*© (6l4^-fe>^4 4. H#H¥«cJg^ 20 

ts&tttgi. S3 2) . mmmztitcm*m3ii>mmi-\& 

h (H^nJS¥J»S^ ; e-^> hMa c t x. y, z) 

c^rfjfaj5Egp?riiiiE?^siaiK* mmmmne db 

v, Z> InSWBftflnx. y. z) £jfc£-<r£JE 

S32*6S34, S34a. MWfi®#?£3£95. In 
S^tiftftifcSSG. S 1 0 0*>6S 1 0 8*J<fcc>'S2 0 

o &h s 2 o 6 ) . uinesiHes hfcss@«»cs-3i» 30 

r B?teSSl5©(4B*j J: t>'/£ fctts6»*iiHiT * J: "5 K 

•$m<mj£WL (ffl^3>^7-rr>^«i(^^g|5. S3 

8 . S40, feiESaUlWUE • 3»fttUfilS) . £ 
h©l&l*J<£c>'l&2©rag5 ( 1 0. 12, 14. 1 

8. 2 or (D > *m&z&*wmm&WL (n#* 

S40. S4 2) 5 L/c„ 

[0266] */c. 4>&< ifeS* (±#2 4) i. M 40 
iEgmcini ©ra© ( 1 0 . 12. 14R (L) )*J> 

oraM^nsi^c. *<D9ti%t l cm2<DmB (is. 

2 OR (L) ) ZftOX&l&ZtlZ&SH (JS¥2 2R 
(L) ) *ffi*.-fcmW& (2*) ©JWSP (J»g|S';>* 

2) A^ftSW^S&arK* h i©»WWHB«:*»i»-c. 
bJIS a # ? h (D'PU < £ 4> B5ff BSSP© St£{4B*$ «fc o'sg 

(a«jb#tiHi-jM*. 

i. MI2o^^ hK^ffl-TS^S^©9 

1 * - > (a «£assaj . m &±mmf)tp>b& ( - g 

tUZMP) ) ifedtfBMSBa^y !-©#&££ so 
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<#S£J«S. S10*><E>S2 
2) . ltfse^3nfc^©^S^?rmrlBJE5P©-eta 
eh«:#iB bfc i £ ©Huf2SSP±©fPffl*^.-i5fc £ atg 

S2 4) . Bwaaawcnsfflrasiseyj <si«jaT«s 
«ftwrs*fcjRai*a#8 (6#^-fe>^4 4. 
35&jS¥^J5#t*Wfs. s 3 2 ) . 'j>u< t bmin&m 

mmmmme dbv, z. *ns¥«i«ft0nx. 
y. z) «rae-r«sfle4EK%s^a 

-fT>^Sftfm^SP. S32. S34. S34a. M» 

Mmmikj£2&, ainfijwiflwtfcjesii. sioo^es 

1 0 8*jJ:0'S 2 0 0*>6S2 0 6) . iitTSEfcSSftfc 

S3P@lKfi«:s^*rMfesga©ffiifi*j«fc cf/* fcttsfi 
^y'^AT^7.wtm&^ S38. s4o. miEsm 

IMM&B • S59WHHS5) . tei^fTlBiSiESnfcJEas© 

fits • se^tcs-JorfrsaasK^ h©^ri *j«to-m2© 

RB(10, 12. 14. 18. 20R (L) ) «rtfi 
■ifxmW&i) . ^fii3>hn-^. S4 2) 

[0 267] *fc. i?fBsa5(4s • m&miE&m*. m 
cx/*fctt^*t. BirfBifcS;* tifcBtuaawRR*** 

{4g*s<fc Of/* fctts6»*«HE-r -Sin < bit. 
[0 26 8] S6«C. irSBa^^ hfCHfigtC^ffl-J-*^ 
m&tt^-M^Y (J:0iEffi|{cti*-^> hJSR^-PQl * 
Flact +PQ2 *F2act +kaact +M2act). */c«WIBa 
Hc3WKCffffl-r*^J6|3R*<0*-y > h (PQl * 
Flact +PQ2 *F2act +Mlact +M2act ) *>6fffBSS|5 
ICflSWr*lRR**-y>h (Mlact +M2act)^«@L 
Tfffc*-y > h (Mflf2act=PQl * Flact + 
FQ2 *F2act ) ©l>rtl3&>*fi[ffl b. 'J>?J:< thmME» 

mstxta-jt > h(cj£crB*iB£SR£^ift3tt s^ati 

Kfldbv, z ) £^T*£gp*£ltoffi&;£#!a (tt 
^=j>7'7-rr>X!ftf / P^gp > S34. S34a, M 
Wffi&ft&km&. S 1 0 0 frh S 1 0 8 . S 2 0 0 frh 

s 2 o 6 ) MiBJSsufis • mmfettmz. m 

a^^rmrfBSSI5©fig*jJ:cJ t /*fc»^^?:^iE-r-5. 

[0 26 9] frfB^fflg^wss-'^-^cc^fln 

Mdmd) mrfBJSgPls]feB^#©*Jj:c>'/* 
/c«B?IBSSP^«jfi^S#e«. ^<ifcmrfB^W3 
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*! <t O'/S /cJi^Sba^^S-T & ( S 3 4 . S34a. 
S 1 00*6S 1 0 8. S 2 0 OtfthSZ 0 6) *D<tiS 

[0 270]$/:. H^sa^^jg^Jinm^s^*-^ 

4>ft< tbffiUutfv KDMSmm (flerr 
x, y) icm-l^XftlbZ (S 2 8, S3 0a)iD<fll 

mote 

[0 2 7 1 ] *fc. fHB»IWc3eft1f«*«S**-> 
> h£. < <t4>H>fiHU^-y h©3-U- h (fler 
rz, dfierrz/dt)(Cg*t*i()5(S2 
8. S3 0a) J:^K«BROfc. 

[027 2]$fc, fifrs25Si§3c5gffcffl«±*JS**-> 

S^JC»r5j?»-S (S 2 8, S3 0 a) tm<mf&Utc. 

[0273i*fc. mimmsmtmm±m^jj^~^ 

>h (SM^Mdmd) ©*©Bf3£©l«» (Md 
mdz) Z&$tcte*<D&®lcm%.-?Z>J:5icm!$.L 
tc. 

[0274]*fc, friasgpas • sgs&feiE#««:. m 

IBP*- ^ h ©S5»fl»tc»^>TttEB8tt«*«fctf/ 
[ 0 2 7 5 ] $/c. Br82S«s@e«fcje*«*»«fc0 ! /* 

SriftTrS (S 3 4. S34a. S100#>6S10 
8. S2 0 0*>£S 2 0 6) $n<»/j5Lfc. 
CO 2 7 6] 4>ft< <kfc«f* (±&2 4) <t. m 

fBSttKHI 1 ©B8g5 (10. 12. 14R (L) > 4^ 

ora^sn^i^cc. -e-©5tifgtc^2cDMg5 ( 1 8. 

2 OR (L) ) **t-UTiil6«**i*fi» (JS?2 2R 
(L) ) Zffi*.tcW.&* (2*) ©WSB (SPSS'; 

2) *>6 ft SB&E$g8&n# y b lOSMlKto^t, 
BfTfBO^^ h©4>ft< <t*>fJfBSSI5CDgS&g*J«kO-^ 

(=BgZMP) ) #>6ft&BuiBP*'j' h©*£S*£KS 

•?z>&&$Ljmm i&s&is&. s i o s 2 2 . s 

24) . m&o#; Y<Dmmtmt<D-tcib<DWi®&*lsL 
t) {WBt±0R5UjMdmd) *#tti^-5>^^fkffl« 
£*H**ffl#l» («IWfS<tWffl«W». S 3 0 . S 

3 0a). WEfi»«:ffiWr*»«S* (sH&S¥f*& 

*) *^m-rsjsgi5)«s^uj#e (6«i^-fe>^4 
4. m&s.¥-mix*)tfitii%. S3 2) . atriaa^*^© 
<t tiriBfflffi^JS^^^ie-r s^js^^bb^is 

0£fic£;fc#E3. S3 4. S34a. S100rf»P> 
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SI 04. S200MS202) . B?tB#BB;* ftfc a 

®#®<Df*mjj t ffi&m%.j] t MiB^m $ ft tc&$emm 

ttse»*«jE-T4l!ljE#R (ffl^=>>7^-(T>Xi&ffc 
9M£SP. S36#>6S38. MHRAMfiS. ®mmZM 

A<9<SiEg^S¥fig^lttHei5) . *J«fcO'HtFifi<SiE3 
n/c@t?Sa5(4g*jJ:0'^K:S-5c^-CB>JIBP^^ h© 
^1 *5«fcO'^2<DKg5 ( 1 0. 12. 14. 18. 2 0 

10 r (D ) z&&.fflw-r2>M&&.®.m®&m (D*-;h 
•to**** fzrnnm . ^(4=j>fp 

S40. S4 2) %t»x.-2>in<«ifiSU/c„ 
[0 27 7] ifc, buIB<8iE#I9:«. sufBPtf;- h©sS 
^ilMfcg-^r mriBB^?f©Sgp©Cia*j «fc t>V£ 

[ 0 2 7 8 ] ft. ±&Ltcm 1 Jtt(,»L»3 OXttOfeMI 

(cfcur . AHRiWPJcfcw £JS¥i§iiK*'i>.«£©i* jj 

0 1 7 CCtS Ltc J; -5 a B8&JE¥Jfc5;^<C^©tt*> <0 

[0 27 93 ^©s^ffi^^tiTtc^jpT^,, m»m 

ffl«a9i«:as*J. l^KioTtt. JE¥^[i]i£3l±-C 

^©^^•K^L-rt*. Jco^i/ftuj^ct-r-sc 
^^©^s&m&w^JiMicft e ft c > <fc ^ (ca^-r s „ 

30 [ 0 2 8 0 ] #S 1 ) h iSSflSR 

^*^*f;fc(3:-e©*©ifi^*iitett'^*{c-r5. 
[028 1 ] #&2 ) ssori^s®Sii^©®a 

40 [0282] ^ffi3 ) m&^mmj}tif>?>m&&w-mK 

[0 283] #i£4 ) ^& 1 frh 3 tcplf /c^aillK* 
'^Mfifi^S«#S¥i*JS**^*ft£*©rt^6^© 
f^i^S^. ^©ttJ*¥^J©**leliz:*^t-r^. 

[0284]j!j, ±IBCCfcC^r. Slg«iS«S^©JE^^ 
^©-^^©ff^Ai^bft^KO. -Tftto^tt#* 

50 [0 28 5] ±IBUfc» 1 ftl> L&3 <Dmm<DB 
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£-€•©£ g a*? h«^*f t ;HcA*r-5m>*)«:. 

21426 o^-ctmL^&nzfcjz&mzm^xft 

[0 28 6] sm&W-HR • «!5«uf £*tItt<i«E-f * 
fc< &&fc-ett#£>£„ C©<fc5ftfci£K:«. ±IBff§t 10 

[0 28 7] S/c> ±IBLfcS& 1 &l,>bS?f 3©H5S©ffJ 

n y ZffilE? & CitCi-, rJT%JHtt«m». 
[0 28 8] AftfttctS. %<DJ:9IC. ±tt<9fgM0HI 20 
OX^8errx. Ye£#0 e r r y tffiiZ^f bJ\> 

rft^ftfcWSPtitftft SdbvtC, #C5£©A 6 d b v * 
JO^fctO^WtMiilft 6> d b vfT5 0 
A 0 dbv = -(0 erne * Vx + <9 err/ * Vy ) 

[0 28 9] mm<D&&¥-M&nw£^mx-'&t>titcm 

1 S¥Xfi<tft 0 1 x. 02S?Xi«fl0 2x!l>6-e- 
MtiO e r r x*3lt>fc4>©*8c»TW 1 S¥X1S« 

ne i x. m23.¥-xmmfte 2xt?*>. 
[0290] mmic^s.w-mmnm&^'cm^titcm 30 

1 JSWUMMl 0 1 y . *2JS¥Y»MWe 2y^ 
n^ne err y«lt»fcfc©*«»Tj» 1 JS¥Yl*fl| 
ftOly. 3&2JE¥Yli«ft0 2yi«. ft. IfcJQl 

1 O^fciO'l 3^«. c©IB$S«:g-3t,>-c<,>&. 

[0 29 1 ] gfc. ±.iZLtcmitj:^Lm3<DmiM<D& 
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